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Nonetheless, our understanding of IBD and intestinal
inflammation may increase significantly after further
investigation into ACE2 and its effects, potentially leading to
new treatments for these conditions, and providing us with
opportunities in the context of this tragic global pandemic.
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Presence of SARS-
Coronavirus-2 in the Ileal
Mucosa: Another Evidence for
Infection of GI Tract by This
Virus
Dear Editors:
We have read with great interest the recent article

published entitled “Evidence for Gastrointestinal Infection
of SARS-CoV-2.” In this article, Xiao et al1 report how �20%
of patients with negative viral RNA in their respiratory tract
present positive RNA in feces. They present a case of a pa-
tient with severe pneumonia owing to severe acute respi-
ratory syndrome coronavirus-2 (SARS-CoV-2) and
gastrointestinal bleeding, with viral RNA in the gastroin-
testinal mucosa, as well as the presence by immunofluo-
rescence of abundant angiotensin-converting enzyme (ACE)
2 receptors in the gastrointestinal tract. These findings
could indicate the gastrointestinal tract tropism of the virus,
and its persistence, even after the RNA in the respiratory
tract has been cleared.

We present a case of a 54-year-old male ex-smoker with
a medical history of hypertension, supraventricular tachy-
cardia ablated in 2015, and Nissen fundoplication in early
March 2020. On March 15, the patient presented with fa-
tigue, myalgia, and fever, without respiratory symptoms.
The SARS-Cov-2 real-time polymerase chain reaction (RT-
PCR) test on a nasopharyngeal swab was positive on March
27. IgM for SARS-CoV-2 was indeterminate and IgG was
positive with ELISA test. He received symptomatic treat-
ment with acetaminophen. On April 20, he started with
diarrhea, nausea, and vomiting. In the emergency room, he
was hemodynamically stable, and his temperature was
37.4�C. Laboratory data showed elevated C-reactive protein
and D-dimer levels, with mild lymphopenia. IL-6 levels were
also elevated. A chest radiograph was normal and SARS-
CoV-2 RT-PCR test on nasopharyngeal swab was negative
currently. In the abdominal computed tomography scan, a
thickening of the terminal ileum was observed suggesting
the presence of acute ileitis. The patient received empirical
treatment with ciprofloxacin and metronidazole without
any improvement. Microbiological stool examinations were
negative for SARS-CoV-2 RT-PCR test. On April 29, the study
was completed with an ileocolonoscopy with ileal biopsy.
The mucosa of ileum and colon was macroscopically
normal, and the biopsy showed no damage. However, RT-
PCR test on ileal tissue was positive for SARS-CoV-2 RNA.
We repeated the SARS-CoV-2 RT-PCR test on nasopharyn-
geal swab and it again came back negative. The patient
improved over the next few days without any specific
treatment.

Since the novel coronavirus was identified in China,
scientists know that the virus mainly affects the respiratory
system. However, more and more data are also suggesting
significant involvement of the gastrointestinal tract, even in
patients who do not have respiratory symptoms,2 as in our
case. Recent studies have shown a high prevalence of ACE2,
not only in AT2 lung cells, but also in the upper esophagus,
ileum and colon3; showing a higher expression of ACE2 in
the small bowel.4 These findings could explain the vulner-
ability of the gastrointestinal tract, specifically, of the ileum,
to SARS-CoV-2.

Gastrointestinal symptoms have been detected in �20%
of patients with SARS-CoV-2.2 Similarly, viral RNA has been
isolated from stool samples in �50% of patients with SARS-
CoV-2, regardless of the presence of digestive symptoms. In
addition, 70.3% of the stool samples were collected after
viral clearance in the respiratory tract.2 In our case, RNA in
nasopharyngeal swab was already negative, but RNA in
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stool was negative as well, despite the presence of digestive
symptoms and viral RNA in the ileal biopsy. This finding
makes us wonder if detecting RNA in feces is sufficiently
sensitive for diagnosing patients with gastrointestinal
symptoms or if an endoscopy should be performed in these
patients.

It is important to emphasize that in our patient SARS-
CoV-2 RNA was detected in the ileal tissue 33 days after
its detection in nasopharyngeal swab, and 45 days after the
onset of symptoms, so the question about how long coro-
navirus lasts in our body remains unanswered.

Finally, Xiao et al1 demonstrate the presence of viral
RNA in tissue samples of esophagus, stomach, duodenum,
and rectum in a patient with severe coronavirus pneumonia.
Other investigators suggest that the presence of viral RNA in
gastrointestinal tissue would be associated with more se-
vere cases of the disease.5 However, our findings indicate
RNA can also be found in gastrointestinal tissue in mild
cases.
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Assessing Disease Activity in
Ulcerative Colitis Using Artifi-
cial Intelligence: Can “Equally
Good” Be Seen as “Better”?
Dear Editors:
We read with interest the study by Takenaka et al1 on

the construction of a deep neural network for the evaluation
of endoscopic and histologic disease activity in patients with
ulcerative colitis (UC). Their endeavor in a prospective
cohort of patients with UC (DNUC) resulted in an adequate
performance of their deep neural network for prediction of
disease activity. Over the last years we have seen artificial
intelligence (AI) entering the clinical field of image-based
diagnostics.2,3 Most of these systems perform equally
compared with human expert evaluation. This step forward
is already tremendous, but the road ahead is still long and
bumpy. Ultimately, AI should exert a better performance in
tasks where human-based interpretation falls short. In that
perspective, the results of the DNUC need to be interpreted
with some considerations.

First, the performance of the deep neural network is
entirely dependent on the composition of the training set.
This factor implies that the training set should include im-
ages of suboptimal quality because otherwise use in a real-
world setting will be hampered in case of suboptimal
preparation or suboptimal focus. In the current article,
approximately one-third of the images were excluded
for being suboptimal. Further validation of the deep
neural network in a real-world setting will therefore be
needed.

Second, for optimal guidance in therapeutic decision
making for patients with UC a diagnostic tool should be
predictive for the future course of the patient. This is
currently a challenge. Endoscopic scores are used for pre-
diction of long-term remission, but most of the supporting
data are retrospective. Histologic disease activity is a better
predictor of future outcome. A 4-fold increase in the risk for
clinical relapse is seen in patients with persistent histologic
activity even in the presence of endoscopic remission.4

Accordingly, the DNUC used endoscopic images that were
correlated with histologic data. The DNUC therefore may
provide information on histologic disease activity. However,
because these results are a surrogate from a surrogate
marker for further disease course, the ability of prediction
of the disease course needs to be taken with caution. We feel
the authors may have missed an opportunity in this pro-
spective cohort to link the image data to the clinical out-
comes of the patients over time. By doing so, an AI
application could become a real game changer in clinical
practice.

Third, in case of clear endoscopic activity, it is trivial
to state that there is histologic disease activity. It is much
more challenging to predict histologic disease activity at
the other extreme of the spectrum.5 In patients with
endoscopic remission or only very mild activity, there is
a high variability in histologic activity, making it almost
impossible to make a prediction based on endoscopic
images in this subgroup. This issue is certainly not
solved by the DNUC. In remission or very mild cases the
DNUC showed a high positive predictive value (95%) but
moderate negative predictive value (55%). It is exactly
in this situation that we would like to detect patients at
high risk of relapse. The DNUC in this setting detects
histologic activity only in approximately one-half of the
patients. In contrast, results from our group on a
computer-aided diagnostic tool (Red Density) based on a
feature extraction algorithm performed better in this
task. We focused on patients with low endoscopic dis-
ease activity and could demonstrate a positive predictive
value of 74% and a negative predictive value of 97% for
histologic activity.6 We strongly believe that AI applica-
tion should focus especially on those task where the
human interpretation fails.
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